AbstrAct

We present the case of a 63-year-old woman who developed a severe anaphylactoid reaction to iodinated contrast during an emergency percutaneous intervention (PCI) for a large anterior wall ST elevation myocardial infarction (STEMI). She developed cardiogenic shock followed by cardiopulmonary arrest and was placed on arterio-venous extra corporeal membrane oxygenation (ECMO). While anaphylactoid/ anaphylactic reactions to radiocontrast agents have been well documented in the literature, the development of an anaphylactoid reaction secondary to radiocontrast media in a STEMI resulting in cardiogenic shock has never been reported. We discuss nonimmunologic mechanisms for anaphylactoid reactions to contrast media and the use of premedication to prevent these reactions. Studies have shown that premedication preventscutaneous reactions to iodinated contrast media (ICM), and, given the excellent safety profiles of these premedications, physicians should consider using them in patients at risk for ICM reactions.
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cAse PresenttIon
A 63-year-old woman with a history of obesity, hypertension, and smoking was transferred from an outside community hospital to our hospital with a large acute anterior STEMI. She presented with severe crushing precordial chest pain that began two hours prior to admission along with nausea, vomiting, and diaphoresis. She continued to have chest pain (8/10) with ECG changes consistent with a large anterior myocardial infarction and elevated cardiac en-
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A Tandem Heart circuit placement was attempted but failed due to the inability to obtain transeptal access because of ongoing chest compressions. The patient was placed on arterio-venous extracorporeal membrane oxygenation (ECMO). Her early postoperative course included refractory cardiogenic shock requiring the use of multiple vasopressors,emergency aortocoronary bypass (ACB) surgery with grafts to the LAD and LCx, and acute renal failure requiring temporarydialysis. The patient was decannulated off zymes. The patient reported a possible allergic history to iodine. The risk of an anaphylactoid contrast reaction was explained to her, and she elected to proceed with the procedure. She was premedicated with hydrocortisone sodium succinate 100mg IV push and diphenhydramine 50 mg IV push.
Her coronary angiogram demonstrated total occlusion of the mid left anterior descending (LAD) and right coronary artery ( Figure 1 ) and a 70% stenosis of the left circumflex (LCx). Since the culprit lesion was in the LAD, it was decided to intervene in the LAD.
Five minutes after administration of iopamidol, a nonionic low osmolality monomeric contrast agent, she complained of difficulty breathing, difficulty swallowing, hoarseness, and swelling in her throat. She also began to have extreme swelling of her upper body, neck and face. Her heart rate dropped to 50 bpm, her blood pressure dropped to 70/50 mmHg, and she had audible wheezing and stridor. She was intubated in the cardiac catheterization lab but rapidly deteriorated into a cardiopulmonary arrest requiring chest compressions and multiple inotropes. She progressed into pulseless electrical activity along with incessant episodes of ventricular tachycardia that were treated with electrical and pharmacologic cardioversion, including amiodarone and lidocaine. ECMO after five days and needed a tracheostomy on the tenth post operative day. Her left ventricular ejection fraction improved from 25-29%( Figure 2 ) to 45-49% post-ACB( Figure 3) ; she was finally discharged after a 6 week hospital course.
dIscussIon
The number of diagnostic cardiac catheterization and revascularization procedures performed in the United States increases each year. The American Heart Association Update on Heart Disease and Stroke Statistics reported nearly 1.3 million percutaneous interventions in 2005 alone. 2 Integral to these procedures is the use of iodinated contrast agents that allows for proper visualization of normal and diseased cardiovascular anatomy. 2 With the increasing use of contrast agents, it is imperative that clinicians understand and properly address the risk for and treatment of adverse reactions related to contrast use. Anaphylaxis is an extremely rare but potentially lethal complication of cardiac catheterization andis defined as an IgE antibody mediated mast cell degranulation characterized by generalized urticaria, acute bronchospasm, and profound hypotension. Anaphylactoid reactions have indistinguishable characteristics from IgE mediated hypersensitivity, but the lack of a specific IgE to contrast media has led to the term "anaphylactoid" to describe these reactions. 2 Thus, a patient can develop an anaphylactoid reaction upon the first exposure to an offending agent, unlike anaphylaxis in which the reaction can occur only after a primary exposure. In severe anaphylaxis the cardiovascular system is frequently involved with symptoms, such as hypotension, cardiovascular collapse, arrhythmias, and/ or chest pain 3 , making it almost indistinguishable from cardiogenic shock. Our patient developed cardiogenic shock secondary to an anaphylactoid reaction to iopamidol and to an acute myocardial infarction.
The current paradigm maintains that immediate type hypersensitivity reactions to ICM are mediated by non-immunologic (i.e. non IgE) mechanisms, 4 but the pathophysiology remains to be established. Several studies have proposed the following mechanisms of action: direct mast cell activation, high osmolality irritant-like action, and activation of the coagulation or complement cascade. In contrast, a study that used skin tests and basophil activation tests, an IgEmediated contrast material allergy was identified in four of 96 examined patients. Genuine IgE-mediated allergic anaphylaxis to contrast media is rare but can occur. 5 In summary, an anaphylactoid reaction to contrast media does not require IgE specific antibodies to contrast media to induce a reaction, and this has led to the description of anaphylactoid reactions as quasi-or pseudoanaphylaxis.
Goss and coworkers reported that the incidence of contrast related complications in the cardiac catheterization laboratory was 0.23%, with one death per 55,000 cases. 3 There is some debate surrounding whether or not we can properly identify patients at risk for an ICM reaction. This debate also extends to whether or not premedication actually prevents anaphylaxis/anaphylactoid reactions to iodinated contrast media. 6, 7 Studies have shown that premedication substantially reduces minor cutaneous reactions to ICM, but several prospective studies have not shown any benefit in the use of premedication for severe anaphylaxis/anaphylactoid reactions. 6 In fact, although a prior reaction remains the best predictor of a future adverse event, the likelihood of a recurrent reaction is only in the range of 17%-35%. 8 The advent of lower osmolality iodinated contrast media in the mid-1980s has contributed to the decline in anaphylaxis/anaphylactoid reactions to ICM. The consensus at this time is that a past history of an ICM reaction or a history of atopy/asthma serves as a predictor for future ICM reactions, with the former being a stronger predictor. The American College of Radiology recommends the following as a pretreatment protocol for contrast allergy (Tables 1 and 2) . 9 For emergency cases where prednisone cannot be given prior to the procedure, hydrocortisone sodium succinate 100mg (Solu-Cortef®) should be administered at the time of the procedure. 2 Another component in our patient's case was her development of cardiogenic shock secondary to both the large anterior wall infarct and anaphylactoid shock. Cardiogenic shock is the most common cause of death in patients with acute myocardial infarction (AMI)with a frequency of around 7-10%. 10, 11, 12 Severe forms of anaphylaxis affects the cardiovascular system, and clinical manifestations may appear similar to cardiogenic shock. Although there have been reports on anaphylactoid contrast reactions in the catheterization lab or cardiogenic shock following an acute myocardial infarction, we believe that ours is the first reported case of cardiogenic shock following an anaphylactoid iodinated contrast mediated reaction in the setting of a STEMI. ECMO had a significant role in the management of this patient by providing both cardiac and respiratory support during the acute course.
In conclusion, although anaphylactoid contrast reactions leading to cardiogenic shock are rare, prompt recognition and treatment is essential to prevent death. Anaphylactoid reactions, unlike anaphylaxis reactions, are not true immune mediated reactions and thus do not utilize an IgE pathway. However, anaphylactoid reactions are indistinguishable from anaphylaxis reactions. While the pathophysiology of anaphylactoid reactions remains to be fully explained, proposed mechanisms include an irritant-like effect on mediator cells. Whether or not premedication can prevent a life threatening ICM reaction is uncertain, but the safety profiles of the premedications should encourage physicians to use them. Measures should be taken to premedicate appropriate patients and monitor for any adverse event. Clinicians should keep in mind that premedication does not completely prevent ICM reactions. In addition, anaphylactoid reactions do not require specific antibodies to contrast media to occur and thus can occur upon initial exposure. In our patient's case, appropriate measures were taken yet an anaphylactoid contrast mediated reaction leading to cardiogenic shock occurred. Cardiac and respiratory support with A-V ECMO seemed useful in this case and might improve outcomes in such critically ill patients.
